Demonstration and cytochemical analysis of anionic sites on ejaculated boar spermatozoa: a scanning electron microscopy study using cationised colloidal gold.
The plasmalemma of spermatozoa bears negative charges as is the case for most mammalian cells. This has been concluded from the sperm cell's electrophoretic behaviour and from labelling experiments with various cationic probes followed by transmission electron microscopy of ultrathin sections. An overall view of the cell surface, however, is necessary in order to assess the distribution and density of the anionic sites adequately. We, therefore, used scanning electron microscopy in combination with cationised colloidal gold labelling to analyse the presence of anionic sites on ejaculated boar spermatozoa. Incubations were performed at pH 3.5, 2.5 and 1.0. Labelling was specific and bound gold particles were unequivocally identified using the backscattered electron signal. The chemical nature of the anionic sites involved was investigated by treating spermatozoa with pronase, phosphatase and neuraminidase as well as by methylation, acid hydrolysis and beta-elimination prior to cationised gold labelling. Our results suggest that besides phosphates, carboxyl groups are predominantly accountable for the binding of cationised colloidal gold. Presumptive macromolecules bearing these anionic sites are phospholipids and sialic acid residues. The combination of methods presented herewith should be of value in order to elucidate charge interactions which have been shown to play a role in cellular recognition events and adhesion.